Summary
Introduction
In comparison with other sectors of a country's economy, agriculture as a whole is a complex system in which the economic principles of production are directly intertwined with its biological and ecological characteristics (Jaklic et al., 2014) . The 21 st century is featured
The organic agriculture represents an ecologically clean, ethical and socially just agricultural production. It represents the integral part of the sustainable development because it employs renewable resources and avoids using mineral fertilizers, genetically modified organisms, pesticides, etc. in agriculture processes. In the long run,the modern agricultural production, and especially the organic production, can contribute to the increase of the soil quality and of biodiversity. Organic agriculture is based on the essential connection between the agriculture and nature, aiming tothe natural biological equilibrium. During the 20 th century, several European countries registered an increased presence of the organic agriculture (Germany, Switzerland, Austria, United Kingdom, France). A substantial development of the organic agriculture in the EU and in the rest of the world is due to the increased demand for the organic product and to the increased use of farmlands organic agriculture purposes. Organic agriculture has the potential to influence the protection of the environment and to contribute to the development of rural communities. The area of organic agricultureland, the number of organic produce farmers, and the market specializing in organic food continue to increase in the EU.
This research paper dedicates a particular attention to the analysis of factors related to the development of the organic agriculture on the EU territory, i.e. the EU member states. The main goals of this paper are: a) ranking observed countries in accordance with the level of development of the agricultural production, starting from the organic agriculture development factors; b) identifying the link between the value of the GDP (gross domestic product) and the level of development of the EU member states' organic agriculture. The analysis presented in this research paper points out the capabilities and the purposes of applying the VIKOR method asa the multi-criteria method in the research of the organic agriculture.
Literature review
There are many definitions of the organic agriculture, but they are all based on the following principles: health, ecology, equality and sustainability. Accoording to the definition of the organic agriculture that was ratified in 2008 by the General Assembly of the International Federation of Organic Agriculture Movements (IFOAM), organic agriculture is a production system that sustains the health of soils, ecosystems and people (IFOAM, 2008) . It relies on ecological processes, biodiversity and cycles adapted to local conditions, rather than the use of inputs with adverse effects. Organic agriculture combines tradition, innovation and science to benefit the shared environment and promote fair relationships and a good quality of life for all involved. Organic agriculture may be considered as a prototype for recycling agriculture (Nowak et al., 2015) .
Organic agriculture is also known as the ecological agriculture (Gosling et al., 2006) or biodynamic agriculture (Lampkin, 2002) .
. Some authors considered organic agriculture and sustainable agriculture synonymous, because they are both based on sustainability of agroecological systems. Despite some differences between the different schools of thought, the main aim of organic agriculture can be summarized as to create a sustainable agricultural production system. The term "sustainable" is used in a wide sense, in order to include the environmental, economic and social sustainability (Padel, 2001 ).
Organic agriculture uses an approach to growing crops and raising livestock that avoids using the synthetic chemicals, hormones, antibiotic agents, genetic engineering, and irradiation (Forman et al., 2012) . Lampkin (1994) points out that the aim of organic agriculture is: "to create integrated, humane, environmentally and economically sustainable production systems, which maximize reliance on farm-derived renewable resources and the management of ecological and biological processes and interactions, so as to provide acceptable levels of crop, livestock and human nutrition, protection from pests and disease, and an appropriate return to the human and other resources."
Although worldwide organic agriculture is constantly gaining ground compared to traditional agriculture, anumber of countries have problems mostly related to the lack of validated information and knowledge, technical support byspecialized agronomists, coordination and organization of the trading network and promoting mechanisms (Karetsos et al., 2007) . Globally, Europe continues to be a forerunner in organic agriculture. The positive development is due to a number of reasons, including strong consumer demand, legal protection and requirements for organic production and labelling as set out in the EU and national legislation, as well as the development of the private organic standards and labelling. The EU member states adopted organic standards, i.e. the standards that were officially adopted in the field of the organic agriculture by the International Federation of Organic Agriculture Movements (IFOAM). Some countries that did not adopt these regulations, are applying national standards in the field of agricultural production. Even though the national standards represent a point of reference for the certification systems and provide a definition for organic products, they usually do not foresee the adoption of a national inspection and certification system.
Policies that encourage organic production should focus on attitudes, technology, and finances (Rozman et al., 2013) . In addition, agricultural policy support measures (such as conversion and maintenance payments for organic production) have contributed positively to sectoral development (Sanders et al., 2011) . In some countries, more coordinated policy approaches have also been promoted through national and regional organic action plans, which seek to link support measures with growth and expansion.
Research methodology and hypothesis
The information basis for this research is the Eurostat database, as well as data of the Research Institute of Organic Agriculture (FiBL) and the International Foundation for Organic Agriculture (IFOAM), that were presented in the publication "The World of Organic Agriculture: Statistics and Emerging Trends 2016" (FiBL, IFOAM, 2016).
In this paper, the authors hypothesized the following:
• Even though all the EU member states adopted the organic standards, there is an inequality in the organic agriculture development on the EU level, i.e. between the EU member states;
• The development of the organic agriculture in the EU member states depends on their economic development.
This research paper applies the following methods: the VIKOR method, the ENTROPY method, the correlation analysis method and the regression analysis method. The VIKOR method is used to rank the European Union countries according to the level of the organic agriculturedevelopment. The ENTROPY method is selected to determine the value of weight coefficients, as well as because it is an objective method -it generates the weights of criteria directly out of the criteria values of variables and eliminates the problem of subjectivity and incompetence, or of the lack of the decision maker. The correlation analysis method is used with the aim of determining interdependence between the level of the organic agriculture and the level of the economic growth, while the regression analysis is used in order to examine the effects of the economic growth on the level of development of the organic agriculture in the EU member states.
The VIKOR method was developed for multi-criteria optimization of complex systems and this method determines the compromise ranking list, the compromise solution, and the weight stability intervals for the preference stability of the compromise solution obtained with the initial (given) weights (Opricovic, Tzeng, 2004; Wang, Tzeng, 2012) . The essence of the VIKOR method is related to finding the value Q i for each alternative, as well as to selecting the alternative that has the smallest value Q i (i.e. the smallest offset from the "ideal point"). The initial decision matrix represents the starting point in applying the VIKOR method of decision (1) Afterwards, the highest and the lowest values for f j * and f − j respectively are determined for each criteria. The criteria that demands the minimum has the best point at its lowest value while the weakest point is the highest value. Based on the value d ij : (2) and the weight criteria one can determine the pessimistic solution S i and the expected solution R i by applying the following formulas:
These variables, in turn determine the variables S* and S -and R* and defined as:
On the basis of the variables S*, S _ , R* and R _ one can calculate the variables QS i , QR i and Q i (a compromise solution) for each alternative. The multi-criterion decision-making is related to situations where there is an elevated number of mostly conflicting criteria. In order to make a good decision, it is necessary to specify the alternatives by defining the adequate criteria. The weight coefficients represent the numbers that can be calculated by applying the objective and subjective methods (CRITIC method, the least squares method, AHP method, ENTROPY method, etc.) (Alemi-Ardakani et al., 2016; Solsvik, Jakobsen, 2012; Hazama, Kano, 2015; Yu et al., 2015) .
In this research paper, the authors apply ENTROPY method as an objective method to determine the value of the weight coefficients. The ENTROPY method was originally a concept of thermodynamics, which firstly added into the information theory by C.E. Shannon and it is not applied widely in the field of engineering technology, social economy, etc. (Zhang, 2015) .
Beginning from the initial decision matrix, we can determine the weight criteria in the following three steps. In the first step the normalization of criteria values of a ij variants is carried out, in the following way:
By applying the above model, we can obtain a normalized decision matrix:
In the second step, the entropy value e j is calculated by applying the following model:
The constant value k which is calculated in the following way allows for all the entropy values to be in-between the interval . In the second step we determine the degree of divergence in relations to the average quantity of information that is contained in each criterion:
whererepresents the characteristic contrast intensity of the criterion .
In the third step, the final weight of the criterion is obtained by doing a simple additive normalization:
Research results and discussion
During the determination of weight criteria, we start from the initial decision matrix which is formed based on key indicators of organic agriculture for the EU-28 member states (Table 1) . In order to rank the EU-28 member states, we used the following as the key indicators of the development of the organic agriculture: area (ha), area share (%), producers, and processors.
Based on the data from the Table 1 , and by applying the models 7, 9, 10 and 11 we determine the values of the coefficients weight . Based on the value of the weight criteria for each criterion of each alternative and by applying the VIKOR method, we carried out the ranking of the EU-28 member states according to the level of development of the organic agriculture ( Table 2) . According to the obtained variables QS, QR and Q i for each of the EU-28 member states, we can form three independent ranking lists. According to all the criteria, QS, QR and Q i (v=0,5) the best alternative is A 9 (Italy). During the first step, we examine if the alternative A 9 satisfy the condition U1, which it does, since: Q 5 -Q 9 =0,23416-0,00000=0,23416
DQ=min (0.25; 1/(28-1))=0,037
At the same time, the alternative A 9 satisfies also the condition U2 because it covers the first place on all ranking lists.Given that it satisfies both conditions we can conclude that Italy has achieved a greater level of development of the organic agriculture compared to France.
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In the second step, we conduct the analysis of the alternative A 5 , the second on the ranking list Q i (v=0,5) . At first, we test the condition U1 in the following way:
The first condition is satisfied, because the second alternative A 5 has "sufficient advantage" in relations to the third alternative of the ranking list, A 6 . The condition U2 has been satisfied successfully because the alternative has a sufficiently stable second place, according to all the criteria QS, QR and Q i (v=0,5; 0,25; 0,75).
During the third step, we conduct the analysis of the alternative A 6 , the third one on the ranking list Q i (v=0,5) .At first, we test the condition U1 in this way:
Q 13 -Q 6 =0,57812-0,29544>0,037.
The first condition is satisfied, because the third alternative A 6 has the "sufficient advantage" over the fourth alternative on the ranking list A 13 . Therefore, the top level of development of the organic agriculture has been achieved by Italy, the second place is held by France and the third place is held by Germany. Malta is on the twenty-eighth place, because it achieved the lowest level of development of organic agriculture on the EU-28 territory. Based on this, it can be concluded that the first research hypothesis has been confirmed. That is to say, there is an inequality of development of the organic agriculture between the EU-28 member states. Based on the value Sig. (2-tailed), we can conclude that there is a statistically significant correlation between the organic agriculture and the economic growth of the EU-28 member states, because the observed value is less than 0.05. The correlation coefficient value of 0.445 points out to the positive interdependency.
The results of the correlation analysis from the Table 3 indicate the need of observing the influence of the level of the economic growth in the EU member states on the development of the organic agricultural production output (Table 4) . When the Sig. value is lower than 0.05, the variable gives a significant contribution to the prediction of the dependent variable. When this variable is greater than 0.05, it can be concluded that the variable does not give a significant contribution to the prediction of the dependable variable. Based on the results by the regression method, we can conclude that the observed factor has a significant influence on the development of the organic agriculture in the EU. In this way, the second initial research hypothesis is confirmed. The contribution of the economic growth to the development of the organic agriculture in the EU can be expressed by a linear regression formula: . The variable b 1 =0.087 indicates that the change of the average growth rate of the GDP of 1% shall condition the change of the organic agriculture for the 0.087%.
Conclusion
The modern agricultural production based on using the machinery, chemical and other specialized technologies, represents the conventional agricultural production. The increase of the agricultural production intensity as the result of applying the chemical technologies has had a negative impact on the environment quality and on food. Therefore, while confronting the issue of providing a sufficient quantity of food without the negative impact on the quality of the environment, states found the solution in the new way of growing plants and breeding animals called the organic agriculture.
The results of applying the VIKOR method pointed out that the highest level of development of the organic agriculture was reached by Italy, France and Germany. These three countries have been designated as the "countries of good practices", i.e. the countries whose development model of the organic agriculture should be adopted by the other EU countries. According to the results of the VIKOR method, the EU countries with the modest accomplishments in the field of agriculture production, i.e. the countries that hold the last places on the presented list are Ireland, Luksemburg, Cyprus and Malta. The task of governmentsof these countries, but also the task of the creator of the common agricultural policy at the European Union level in the following period should be to increase the effort towards promoting and creating the conditions for an intensive organic agriculture, by using the development models from the "countries of good practices". This paper examined the economic growth rate as one of the possible causes of the relative lag of countries in developing the organic agriculture. The results of the correlation analysis have indicated that there is a positive (the correlation coefficient value of 0.445) and a statistically significant (Sig. 0.018) correlation link between the economic growth and the development of the organic agriculture in the observed states. The regression analysis pointed out that a 19.8% of change in the development of the organic agriculture output can be explained by the economic growth of the EU-28 member states and that there is a significant positive influence of the economic growth on the level of development of the organic agriculture (the regression coefficient value of 0.087). In that regard, the economic growth is one of the conditions that can contribute to a more proficient development of the organic agriculture.
